Transcriptional activation of c-myc proto-oncogene by WT1 protein.
The Wilms' tumor 1 gene (WT1) plays an essential role in urogenital development and malignancy. Through DNA binding, WT1 can either enhance or repress transcription depending on the context of the DNA-binding sites or the cell type in which it is expressed. WT1 is overexpressed in a variety of human cancers, including leukemia and breast cancer; in these diseases, the expression of WT1 is associated with a poor prognosis. To determine how WT1 affects c-myc expression in the context of breast cancer cells, we have examined the ability of both endogenous and exogenous WT1 proteins in breast cancer cells to bind to the c-myc promoter in vivo. Using c-myc-promoter-driven luciferase constructs, we found that different forms of WT1 could enhance the expression of the reporter. Unlike other studies where WT1 is reported to be a negative regulator of c-myc, we found that both the - and + KTS forms of WT1 could act to enhance c-myc expression, depending on the cell type. The WT1-binding site near the second major transcription start site of the c-myc promoter was confirmed to be involved in upregulation of human c-myc by WT1. Finally, we demonstrated that overexpression of WT1 induced a significant increase in the abundance of endogenous c-myc protein in breast cancer cells, consistent with the upregulation of c-myc transcription following WT1 induction. These observations strongly argue that in the case of breast cancer WT1 is functioning as an oncogene in part by stimulating the expression of c-myc.